Objective: To assess long-term changes in health risks for employees participating in Vanderbilt University's incentive-based worksite wellness program. Methods: Descriptive longitudinal trends were examined for employees' health risk profiles for the period of 2003 to 2009. Results: The majority of risk factors improved over time with the most consistent change occurring in physical activity. The proportion of employees exercising one or more days per week increased from 72.7% in 2003 to 83.4% in 2009. Positive annual, monotonic changes were also observed in percentage for nonsmokers and seat belt usage. Although the largest improvements occurred between the first two years, improvements continued without significant regression toward baseline. Conclusions: This 7-year evaluation, with high participation and large sample size, provides robust estimates of health improvements that can be achieved through a voluntary incentive-based wellness program.
r Identify long-term effects on health risk factors such as physical activity, smoking, and seat belt use.
r Discuss factors leading to the overall health improvement and risk reduction among GFTG participants.
When implemented appropriately, these tools are effective in three areas: risk identification; behavioral change facilitation; and creation of knowledgeable health care consumers.
While some employers have adopted these programs with enthusiasm, others are looking critically at the evidence that expanded primary prevention can improve outcomes. For individual employers, assessing this evidence can be challenging because of the difficulty in establishing a stable, unbiased cohort within the workforce that has experienced consistent programming from which outcomes can be determined. Although the general consensus is that workplace wellness programs can help individuals improve modifiable risk factors, 5 the current literature is often limited to data collected at two time periods (before and after a health promotion program intervention), with the second period suffering from high attrition and low participation levels, many of which are less than 50%, 6 making it difficult to assess the true long-term trends in risk factors.
The analysis described here attempts to overcome some of these limitations by tracking the experience of Vanderbilt University employees participating in an incentive-based wellness program called "Go for the Gold" (GFTG) over a 7-year period. The GFTG Program, initiated in 2003, aimed to engage faculty and staff at the university in identifying their lifestyle risks and maintaining or improving those risks through dynamic programming. The program, now in its eighth year of existence, has continued with stable management and consistent data collection. The longitudinal trends in lifestyle risks of faculty and staff who participated in this incentive-based program during the 7 years since its inception have been tracked and benchmarked against national and state results. The high annual participation rate in GFTG (averaging 75.5%) provides a valuable database to investigate changes in risk factors and healthy lifestyle characteristics over time and to compare the results to benchmark norms.
Intervention and Structure of the Wellness Program

Health Plus Program
Health Plus is one of the four Health and Wellness programs offered by Vanderbilt to support the health and productivity of faculty and staff; the other three programs are Occupational Health, Work/Life Connections-Employee Assistance Program, and the Child and Family Center. Health Plus provides awareness, health promotion, primary prevention, and environmental support for employee health, wellness, and productivity. Health Plus has a 17,000-square foot fitness facility; provides behavior change counseling, including health coaching; offers biometric testing; and makes available a variety of educational programs, including newsletters, Web tools, video and podcasting, lectures, workshops, and individual consultations.
The cornerstone of Health Plus is the GFTG Program, a multiplatform, Web-based incentive program developed in 2003 by the Vanderbilt Health & Wellness team with input from a design team and outside consultants. The program is voluntary and multitiered. Tiers consist of (1) completing an HRA with the goal of identifying health risks, (2) completing a self-directed lifestyle management tool for setting goals to maintain health or improve health risks, and (3) viewing an annual educational video featuring local experts who discuss both the importance of reducing a particular health risk and ways to take charge of improving that risk. The "Personal Wellness Profile Concise Plus Questionnaire" version of the Wellsource HRA 7 was used consistently throughout the program. As an incentive for participation, up to $20 per month was added to an employee's paycheck during the following calendar year for completing all three tiers of the program. Other components, such as coaching and targeted risk-reduction programs, provide more personalized support. Employees with specific risks, based on their responses to the HRA, are notified of additional risk-reduction programming opportunities. Those with low scores on the HRA are also contacted and offered health coaching.
The GFTG had three primary goals-high participation (≥80%), increasing the percentage of participants who were low risk (≥80%), and increasing the overall HRA wellness score. During the course of the program, interventions and goals were refined based on the evaluation of participation data and health improvements observed.
Primary Intervention Focus
In 2003, GFTG staff identified specific modifiable lifestyle behaviors to target based on the evidence from medical literature, [8] [9] [10] the Healthy People 2010 Report, 11 university population demographics, and a health plan analysis. Lifestyle characteristics of primary, but not exclusive, focus were inadequate physical activity, overweight and obesity, smoking, too few fruits and vegetables consumed, and poor coping with stress.
"Go for the Gold" Program Components
The HRA used in GFTG has 39 questions focused on behavioral health risks, plus items asking for biometric and demographic information. The Wellsource wellness scores range from 0 to 100, with higher scores indicating better health behaviors. Scores are based on an algorithm that subtracts points for unhealthy behaviors, with adjustments for age. One-on-one feedback and coaching, as well as group sessions, are available to individuals at greatest risk. Employees, who only complete the HRA, without engaging in the other two program components, achieve bronze participation level.
The "Wellness Actions Log" (WAL) is an on-line form that participants use to document healthy actions taken to maintain or improve health. Participants are awarded credit for completing a designated number of actions. The number of required actions increased from 5 of the 9 in 2003 to 7 of the 10 in 2009 to make the WAL broader in scope and more challenging. Employees who both complete the HRA and participate in the WAL achieve silver participation level.
The "Game Plan for Your Health" videos feature interviews with Vanderbilt faculty and staff that provide practical advice on ways to take charge of one's health. Participants are awarded credits for completing a pretest, watching the video, and then completing a posttest. Employees who complete the HRA, participate in the WAL, and complete Game Plan requirements achieve gold level of participation.
Cost of Program
During the first year, an incentive was awarded to GFTG Program participants; the average annual cost to deliver the program, including incentives and operational costs for the program, was $157 per participant. The average annual cost per participant increased to $234 in 2009. Over the course of 7 years, the average cost per participant was $212. This cost excludes costs attributable to the fitness facility. Most costs were recovered in the design of the health plan.
Definitions
Participation in the program was defined as the proportion of benefits-eligible employees on the last day of the GFTG Program year who completed an HRA 7 during the previous 12 months. Biometric screening was not a mandatory element of the wellness program but offered throughout the year at various health promotion events. Participants could voluntarily take part in the biometric screenings and self-report their results into the HRA. Stratification of health risks were based on the work of Edington. 12 Those with zero to two risks were defined as low risk, three to four as medium risk, and five or more as high risk. The definition of high risk for each factor is listed in Appendix A (see Supplemental Digital Content 1, http://links.lww.com/JOM/A76).
To compare our results with national and state figures and goals, we contrasted our data with those of the Centers for Disease Control and Prevention's Behavioral Risk Factor Surveillance System, 13 the National Highway Traffic Safety Administration's National Occupant Protection Use Survey, 14 and Healthy People 2010 goals 11 ( Figs. 1 to 4 ).
Statistical Analysis
Approval for this project was obtained from Vanderbilt University's Institutional Review Board and university leadership. This was a single-center, observational, prospective cohort study. No sample size or power calculations were performed at inception since the goal was to include as many employees as possible. Descriptive statistics were used to present the results of the trends for both aggregate and paired analysis, based on a cohort of employees who completed an HRA in any given calendar year, and a cohort of employees who completed the HRA all 7 years. The aggregate group For comparison of participants versus nonparticipants, a chisquare test for categorical variables and the Mann-Whitney U test for continuous and ordinal variables were used on demographic data from the employee record, such as age, gender, race, job category, and length of employment. Attrition was assessed by using Cox proportional-hazard analysis. Health risks were compared descriptively, including annual differences and the average annual difference across all years. Several of the ordinal and continuous variables were dichotomized to allow for comparisons with state and national figures and previously published reports. McNemar's test was used for comparing the changes in the risk factors in the cohort between year 1 and year 7. A paired t-test was used for comparing the wellness score and body mass index (BMI) between these time points. 
RESULTS
Participation in the "Go for the Gold" Program
A central goal of GFTG was to achieve high annual participation rates. Before GFTG was introduced, the annual HRA completion rate was less than 24%. This increased to 68% in the first year after introduction of the incentive program and continued to increase to 80% and more in years 4 to 7 (Table 1) . Also during this time, a greater proportion of participants enrolled in the highest level, the gold level, compared with the silver and bronze levels. 
Characteristics of Participants
Participation in the GFTG Program was broad and fairly representative of the underlying employee population; however, the nonparticipants differed in several ways (Table 2) *Total number of benefits-eligible employees defined as those eligible for health care coverage, as determined by Human Resources Benefits on the last day of the GFTG Program year (November 30, all active, full-time, regular faculty and staff). Participation in GFTG Program was defined as completing the HRA in that calendar year.
†Age is mean ± SD (range). more likely to be older, male, and African American. For the aggregate population, the age of employees was bimodal and the average increased slightly from 40.4 in year 1 to 41.2 in year 7, with a range of 18 to 83 (Table 2) . Participants averaged 4 years in the program. The cohort population over the 7-year period (3745 employees) was similar to the aggregate population in terms of age and gender (Table 1) .
Trends for Specific Risk Factors
Aggregate Group Analysis
Aggregate data collected between 2003 and 2009 were analyzed for trends in specific risk factors. Employees' overall risk levels across the seven study years are displayed in Table 3 . The largest decrease in the percent high risk occurred between years 1 and 2 ( − 1.2%) and then remained relatively stable for the next 5 years. The mean overall wellness score increased from 52.5 to 57.9 from year 1 to year 7. From year 1 to year 2 (2003 to 2004), dramatic improvements were observed in the overall wellness score and percentage of low risk. A similar effect was seen between the first and second years for those who entered the program in later years (data not shown).
Several of the biometric risk factors showed an increase in the percentage at high risk over time, reflecting the increased awareness of existing conditions. The percent with high cholesterol in year 1 was 9.7%, which increased annually (on average) by 0.1% to 10.4% in year 7. Self-reported hypertension also increased in the 7-year period, from 14.8% to 17.0% (an increase of 2.2%). The percentage of employees taking medication for their elevated cholesterol or blood pressure also increased during the 7-year period. Obesity rates showed a plateau effect; the percent of obese in 2003 was 37.6%, which increased only slightly to 38.4% in 2009.
Eleven behavioral and psychosocial risk factors decreased across the 7 years: physical inactivity; poor nutrition; smoking; lack of seat belt use; excess alcohol use; high stress; poor perception of health; life dissatisfaction; job dissatisfaction; use of drugs for relaxation or sleep; and five or more illness days ( Table 3 ). The percentage of sedentary showed the greatest improvement over the 7-year period, both in the percentage decrease and the average annual percentage difference. At baseline, the proportion of Vanderbilt University employees who reported not exercising one or more days per week was 27.3%. The greatest decrease occurred between years 1 and 2 when this rate dropped from 27.3% to 20.9%. The percent of lacking adequate physical activity decreased from year 1 to year 7 by 10.7% percentage points (a 1.8 percentage point annual average decrease). Poor nutrition, smoking, safety belt nonusage, and high stress followed a similar pattern to physical activity as risks decreased over the 7-year study period, with percentage point reductions of 4.4%, 3.3%, 7.9%, and 3.5%, respectively, across the entire time period.
In a separate analysis, the percentage at high risk for smoking was stratified by work location, comparing smoking rates for medical center and university employees. The year 1 smoking rate of medical center employees was 12.1%, while the rate was 9.7% for university employees. The gap remained during the first 5 years of the study period, but in year 6, the year after a smoking ban was introduced at the medical center, the difference between smoking rates of the two groups narrowed, with 8.8% of medical center employees and 8.2% of university employees reporting that they smoked. The gap narrowed again in year 7 to 8.3% for medical center employees and 8.0% for university employees.
Cohort Group Analysis
There were 7802 employees eligible to participate in all 7 years of the program. A total of 3745 Vanderbilt University employees elected to complete an HRA each year of the GFTG Program between 2003 and 2009, thus achieving a participation rate of 48% (3745/7802). These 3745 comprised the cohort group. This group represented 36.5% of the employees who completed a year 1 HRA and 18.8% of employees who were eligible to participate on average in each of the 7 years. Table 4 displays the prevalence of risk factors for the cohort group across the seven study years. The percent of high risk (five or more risks factors) for the cohort was 7.0% in year 1. This figure dropped to 3.8% in year 2 but then gradually increased to 4.5% by year 7. Despite the gradual increase, the percentage at high risk from year 1 to year 7 showed a net decrease of 2.5 percentage points. Similar to the aggregate group, most biometric risk factors for the cohort group showed an increase over time. The percent of the members of the cohort group who were obese was 27.3% in year 1. The percentage of obese decreased by 2.1 percentage points from year 1 to year 2 but then increased each year thereafter to 28.0% in year 7. Over the 7-year period, the percent of obese employees increased by 0.7 percentage points.
The behavioral and psychosocial risks at baseline with the highest percentage of employees at risk were poor nutrition (90.5%), physical inactivity (26.8%), frequent use of drugs for relaxation or sleep (10.6%), high blood pressure (15.5%), five or more illness days, (11.8%), and seat belt nonuse (11.3%). The percentage for poor nutrition, sedentary, smoking, and seat belt nonuse, all decreased from year 1 to year 7; percentage point decreases for these factors were 11.9%, 15.5%, 3.5%, and 7.7%, respectively. The sedentary risk factor showed the greatest improvement over the 7-year period, both in the percentage decrease and the average annual percentage difference.
Many of the findings observed in the aggregate group were also observed in the cohort group over the 7-year study period. Both aggregate and cohort population demonstrated an overall decrease in the proportion of participants at overall high risk (five or more high risks) from 2003 to 2009, − 1.8 percentage points and − 2.5 percentage points, respectively. Physical inactivity, poor nutrition, smoking, high stress, and seat belt nonuse were the risk factors that demonstrated the greatest decrease in percentage at risk for both the aggregate and cohort populations. Findings of an increase in percentage at risk over 7 years for biometric factors in the aggregate group corresponded to similar findings in the cohort group.
National and State Comparisons
In 2003, year 1 of the GFTG Program, the percentage of adults who reported exercising at least one day a week was 77.3% in the United States and 70.2% in Tennessee. 13 The Vanderbilt University aggregate group and cohort group prevalence for physical activity were between these two benchmark values at 72. 7% Finally, at baseline, the percent of adults who were obese was 22.9% in the United States and 25.0% in Tennessee. 13 Contrary to the previous comparisons, the Vanderbilt University aggregate group and cohort group percentages were higher than national and state norms at 26.7% and 27.3%, respectively. Over time, the United States and Tennessee obesity rates increased each year and reached 26.9% and 32.8%, respectively, in 2009, while the Vanderbilt obesity rate in the aggregate group was lower than these norms at 26.4% and the cohort group was in between these two prevalence rates at 28.0%. While none of the populations studied (national, state, or Vanderbilt employees) achieved the Healthy People 2010 goal of less than 15% obese, Vanderbilt did achieve the more realistic goal set for Healthy People 2020 set at less than 30% obese.
DISCUSSION
In this 7-year evaluation of the Vanderbilt GFTG Wellness Program, we observed a gradual increase in participation rates along with a decrease in the proportion of employees at high health risks. The pattern of risk reduction was found for the aggregate employee population by taking "snapshots" of risk prevalence for each of the study years, as well as for a cohort group that was followed in each of the 7 years observed. The most consistent improvements were found in increased physical activity, decreased poor nutrition, decreased smoking rates, and increased seat belt usage. For these four risk factors, the results suggest that health improvements are sustainable for at least 7 years without regression to the baseline. Specific findings, by risk category, are summarized later.
The percentage exercising one or more days per week increased by 6.4 percentage points in the first year after the GFTG Program was introduced and then increased at a more gradual but consistent rate in subsequent years. During the 7 years of the GFTG Program, the net increase in the rate of physical activity was 10.7 percentage points. In contrast, during this same period, the rate of exercising at least one day a week for the United States and Tennessee populations decreased slightly. At Vanderbilt, several initiatives introduced during the study period may have prompted greater physical activity among employees. Physical activity was a question on the HRA, and on the WAL, employees were asked to report whether they had maintained recommended exercise levels, improved, or set a goal to exercise more for a defined period. Other programs supported these goals, including upgrading the fitness facility on campus, obtaining discounts to fitness facilities in the area, and designating Vanderbilt a "walking campus" with the creation of safe walking trails. Programs such as the American Heart Association's START! Physical Activity Program, a step tracker converting all exercise to steps, Walking Wednesdays, leadership walks, and the "Lap It Up" Swim Club were initiated to encourage various forms of exercise.
The smoking rate at Vanderbilt decreased by 0.5 percentage points per year or 3.3 percentage points from 11.5% in 2003 to 8.2% in 2009 . This rate of decrease was steeper than that of the United States (0.4 point annual decrease) and Tennessee (0.3 point annual decrease). In addition to the introduction of a medical center smoking ban in 2008 and the HRA and WAL, the university provided personalized smoking cessation support through the Quit Rx Smoking Cessation Program consisting of medical resources for nicotine replacement, coordination with primary care providers, one-on-one wellness coaching, a nicotine-anonymous group, and self-help tool kits.
The percentage of Vanderbilt employees always wearing seat belts increased by 7.9 percentage points from 86.3% to 94.2% between 2003 and 2009. The rate of increase for the United States closely paralleled the increase at Vanderbilt, but the rate of increase in seat belt usage in Tennessee was steeper and resulted in a 13 percentage point increase from 68.5% to 80.6% during the same time period. In addition to being a focus of the HRA and the WAL, a Tennessee seat belt law, making it a primary offense for not wearing a seat belt, was enacted in 1986, with enforcement initiated in 2004.
After an initial year 1 to year 2 decrease, obesity rates at Vanderbilt flattened during the 7 years of the GFTG Program, starting at 26.7% and 27.3% in year 1 for the aggregate and cohort groups, respectively, and remaining at a similar level (26.4% and 28.0%) in year 7. Changes in obesity rates at Vanderbilt (0.3 percentage point decrease in the aggregate group and 0.7 percentage point increase in the cohort group) were modest when compared to a 4.0 percentage point increase in the United States and a 7.8 percentage point increase in Tennessee during the same 7-year period. The HRA and WAL supported weight management as well as did several educational and environmental nutritional initiatives, Weight Watchers at Work, defined weight programs and a Game Plan for Your Health feature. The analysis here, and for normative populations, highlights the need for long-term monitoring of health risk factors to develop realistic expectations of a population's progress toward controlling weight. The Healthy People 2010 goal of an obesity rate less than 15.0% was not reached by the United States, Tennessee, or any other state. 13 The Healthy People 2020 goal of less than 30.3% of the population classified as obese may be more realistic but will require strong public health efforts at a state and national level. Employer efforts to manage overweight and obesity can support national and state initiatives addressing weight management, physical activity, and nutrition.
At Vanderbilt, not all risk factors demonstrated a consistent change from year to year. As noted previously, the largest improvements occurred in the first 2 years of the program, particularly for the overall wellness score, percentage of low risk, poor nutrition, exercise, and seat belt usage. This effect was seen in both the aggregate and cohort groups. This is a key finding, which, to our knowledge, has not been previously reported since most published reports only describe two time points or have low participation in a follow-up result. These reports often make the assumption that each of the following years will result in similar dramatic improvements.
We speculate that the year 1 to year 2 effects may be the result of a "wake-up call" when participants first learn about their heightened health risks and seek help to change a behavior. 15 The dramatic change from year 1 to year 2, which was seen each year in the new program cohorts, may also reflect an individuals' readiness to change. For employees in contemplation or preparation stages, the program provided the extra push needed to move to action required for change. In subsequent years, increasing effort is necessary to take additional action, as well as maintain the changes made in year 1. Given competing professional and personal priorities, frequent programming changes were required to retain employee interest and continue to move them through the stages of change.
Beyond the specific program elements, what might have accounted for overall health improvement and risk reduction among participants? Certainly, a powerful financial incentive was used to attract the attention of employees and enroll them in programs. The intent of the incentive was to draw their attention to workplace health promotion programs (ie, "I can earn money by doing this") and eventually transform the external incentive to one that is internalized by the individual when the new behaviors become intrinsically rewarding. To receive the incentive, employees were required to do more than just simply answer a 15-minute survey to earn their reward. They were also provided the opportunity to participate in a variety of follow-up health improvement programs, built on evidence-based behavior change theory, which would, in turn, reinforce long-term healthy habit formation. Thus, the philosophy behind the program was to offer employees a compelling reason to first become involved and then ensure that the program was so engaging and motivational that participants "naturally" adopted a healthier lifestyle.
The decision was made to develop the Vanderbilt wellness program internally because of the availability of expertise in preventive medicine, occupational health, and general preventive/public health. Health Plus and the GFTG programs were developed out of the occupational medicine program utilizing technology, communications, biostatistics, research (evaluation), and clinical expertise available at the university. By using internal resources, it was cost-effective and efficient to deliver in-house programming. In addition, having the program reside in house made it feasible to introduce frequent changes to the program and develop positive relationships and trust with employees. The university made the decision to address prevention in the employee population as part of its health care mission, as well as to address employee satisfaction, health care costs, and improved worker productivity.
Limitations
This article examines the trends in self-reported risk factors, which are potentially biased. Such a bias, however, would likely be constant throughout the entire study period, and there is a substantial body of literature supporting the reliability of self-reported data for these purposes. 16 Furthermore, incentives were provided for participation-not outcomes-and therefore, there is little reason to believe that people intentionally reported healthier results. In 2003, we compared self-reported weight and height with that measured through biometric testing at the fitness facility and found good agreement (data not shown).
Although the GFTG Program had high participation, another limitation is related to the potential for dropout bias. Of the 3293 participants in year 1 who did not participate in the following year, one third no longer worked at Vanderbilt (33.7%) and another 5.2% became part-time or temporary employees and were no longer eligible to participate in GFTG. Of those who participated in the wellness program in year 1, and were also eligible in year 7, survival analysis showed that the following factors were associated with dropout: younger age (those in their 20s at baseline were more likely to drop out); males; smokers; those not wearing a seat belt; and employees with hypertension. Thus, the bias associated with this attrition could be producing trends that are overly optimistic. The consistent results found in the aggregate and cohort analyses, however, suggest that the bias is minimal.
Study findings might be the result of a Hawthorne effect in which participants who know that they are being studied change their behaviors or give an expected answer based on what they think the researcher wants to hear. This is an unlikely explanation for the results observed for several reasons. First, we would expect a regression toward baseline if there was a Hawthorne effect. Second, continually offering socially desirable responses would have produced large improvements in years 2 through 7 similar to those found when comparing years 1 and 2 results, which did not occur. Third, no significant improvements were observed in several other self-reported risk factors, such as hypertension, hypercholesterolemia, and BMI, which would have been impacted if there was a strong Hawthorne effect.
The current study also lacks a true control group to provide information on trends in health risk factors for employees not participating in the GFTG Program. Trends observed in the aggregate and cohort groups may be due to employees' participation in GFTG, but without a true nonparticipant control group, a direct cause-effect relationship may not be inferred. In the absence of a control or comparison group, the Vanderbilt data were contrasted with national and state norms for specific risk factors.
Future Research
Since this intervention was not randomized and lacked a control group, future research should test whether similar changes occur using a prospective, randomized crossover study design with a true control group. There are several challenges in conducting such a study. First, the ethical issues in randomizing some employees to a control group must be addressed. Second, there are legal constraints related to offering wellness benefits to some employees and not others. Third, the control group would need to complete an HRA each year and receive no follow-up programming to have a comparison group. Fourth, the control group would need to be at a completely separate worksite to avoid contamination from the social networking effects of the intervention. The crossover design, in which half of the employees are assigned to the control group for the first few years and then switched over to the intervention arm, might make it feasible to conduct such a study, especially if an employer is unable to initially fund a full-scale wellness program. Exploring the feasibility of such a study design is warranted.
CONCLUSIONS
At Vanderbilt University, results show that an incentive-driven voluntary wellness program can drive participation and health risk improvement in an employee population over a long time horizon of 7 years. Reductions were observed for many risk factors measured, while others such as obesity did not worsen over time. In the absence of a control group, Vanderbilt trends were compared to national and state estimates. Of particular note, risks associated with physical inactivity, poor nutrition, smoking, and seat belt usage were reduced demonstrably over the course of 7 years. While improvements were most dramatic in the first 2 years of the program, continuous improvements were observed throughout the course of the study. Further improvements in employees' health and health risks will require creating more intensive individualized risk-reduction programs, an even healthier social and physical work environment, and aligning incentives in the health care system with health improvement outcomes.
